Activation of BmGSTd1 promoter and regulation by transcription factor Krüppel (Kr) in silkworm, Bombyx mori.
The Glutathione S-transferases (GSTs) are a large family of multifunctional enzymes, many of which play an important role in the detoxification of endogenous and exogenous toxic substances. In this research, firstly, we measured the rutin-induced transcriptional level of BmGSTd1 gene by using real-time quantitative RT-PCR method and dual spike-in strategy. The activities of the BmGSTd1 promoter in various tissues of silkworm were measured by firefly luciferase activity and normalized by the Renilla luciferase activity. Results showed that the activity of the BmGSTd1 promoter were highest in Malpighian tubule, followed by fat body, silk gland, hemocyte, epidermis, and midgut. The essential region for basal and rutin-induced transcriptional activity was -1573 to -931bp in Malpighian tubule and fat body of silkworm. Promoter truncation analysis using a dual-luciferase reporter assay in BmN cells showed that the region -1288 to -1202bp for BmGSTd1 gene was essential for basal and rutin-induced transcriptional activity. Sequence analysis of this region revealed several potential transcriptional regulatory elements such as Bcd and Kr. The mutation of core base of Kr site demonstrated that Kr functioned positively in rutin-mediated BmGSTd1 transcription.